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DECLARATION UNDER 37 C.F.R. 1.132 

I, Peter Laurence Molloy of 41 Bellevue St, Chatswood, NSW 2067, Australia, declare that: 

1 . My qualifications and relevant research experience are set out in my Curriculum Vitae 
annexed hereto and marked Annexure A. 

2. I am a co-applicant and co-inventor of US Patent Application Serial Number 
09/673,448 ("the present application") filed and am accordingly familiar with the 
invention described and claimed in the present application. 

3 . I have read and understood the Office Action mailed July 6, 2004 ("the Office 
Action") in connection with the present application. I am advised that the matters 
raised in paragraphs 1-10 of the Office Action will be attended to by way of 
submission and/or appropriate amendment of the claims in question. 

5. In this my declaration, I will directly address the matters raised in paragraphs 11,12 
and 13 of the Office Action, where the Examiner rejects the claims remaining in this 
application on the ground of obviousness. 

6. For convenience, I set out below the first paragraph of paragraph 1 1 of the Official 
Action: 
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Claims 1-14, 17-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lee et al, (Cancer Epidemiology, Biomarkers, Prevention. Vol 6, pages 
443/450, June 1997) in view of Herman et al (US Pat. 5,786,146, July 1998). 

In rejecting these Claims as obvious in the light Lee et al 1997 (Cancer 
Epidemiology, Biomarkers, Prevention. Vol 6, page$ 443/450, June 1997) in view of 
Herman et al (US Pat 5,786,146), I believe that the Bxaminer ha$ made a number of 
assumptions about the general state of prior knowledge and specifically what has been 
demonstrated in the cited Prior Art which I believe are inconsistent with my 
understanding of what was known to those working in the field just before the priority 
date of the present application. 

I regard that the key discovery of the invention described in the present application is 
the different profiles in cancer and normal tissue of methylation across individual CpG 
sites in the promoter and within the transcribed region of the GSTP1 gene that allow 
the development of assays for cancer detection targeted to these methylation 
differences. The discovery includes the extent of the region useful for such assays as 
well as comparative information on each CpG site that can be used to optimise 
sensitivity and specificity of assays. 

Leeefai. 1994 (LeeetaL, PNAS 91: 11733-11737 (1994)) and Herman et aL 
demonstrated that a BssHU site in the GSTP1 gene promoter (site at base -298, 
includes CpG sites -34 and -35) is not detectably methylated in normal tissues but is 
significantly methylated in 20 of 20 cancer specimens studied. Methylation at two 
further restriction enzyme sites (NotI, CpG sites -17 & -18, and Sacll, CpG sites -13 & 
-12) in the promoter is demonstrated in a prostate cancer cell line. 

In the further publication Lee et al. 1997, demonstrated that for 52 of 57 prostate 
cancer DNA samples a 605bp PCR fragment extending from 408 bases upstream to 
197 bases downstream of the transcription start site could be amplified following 
digestion of the DNA with Hpall; 3/37 matched normal specimens showed evidence 
of methylation (probably contaminating cancer cells). 20 samples of seminal vesicle 
DNA showed no amplification. 



The amplification of the 605 bp fragment requires that some DNA molecules are 
methylated at all 12 Hpall sites. Lack of amplification requires that at least one of the 
12 sites is unmethylated and so the DNA is cut. This knowledge does not add further 
to our understanding of which CpG sites show differential niethylalion between cancer 
and normal tissue - only those sites contained within the BssHII, NotI and Sad sites 
contained within the promoter and no sites within the transcribed region of the gene 
had been shown to be differentially methylated and so suitable for application of the 
method of Herman et al. 

1 0. I believe that prior to the disclosure of the present application, those working in the 
field understood that there were a range of possible differences in methylation 
between normal tissue andprostate.cancer tissue as shown diagrammatically and 
discussed below: 
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Cancer DNA 

Some 
molecules 
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all 12 sites 
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Normal DNA 

At least one 
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in all molecules 
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11. In cancer Lee et al 1997, Lee and co-workers had established that in a fraction of the 
DNA, all 12 Hpall sites within the amplified region were methylated. Some, or most, 
molecules may have been methylated at only a subset of these 12 sites. In DNA from 
normal tissue, the BbsHU site was not detectably methylated and no molecules could 
be detected in which all 12 Hpall sites were methylated. The nature of methylation at 
individual sites was not characterised. Some of the range of possible profiles are 
shown in the diagram above. 

12. It appears to me that the Examiner's conclusion on obviousness is based on the 
assumption that if one or certain sites in a promoter region or CpG island are 
methylated, then all will be (and conversely if some sites are unmethylated, then all 
will be). However, a range of data available at that time from methylation sequence 
analysis of genes associated with cancer development, imprinted genes and tissue- 
specific genes had demonstrated that this was not generally understood to be the case 
(though it appeared to be in the specific case of genes on the inactive X chromosome). 

13. I agree with statement made in the paragraph bridging pages 2 and 3 of the present 
application that: 

"Such studies have indicated that, while a population of molecules may conform 
to an overall pattern of methylation, not all molecules will be identical and 
methylation may be found on only a fraction of the molecules at some sites (13, 
16)." 

14. Moreover the references Stirzaker et aL (reference 8) and Tremblay et ah (reference 9) 
are cited in the present application as examples where cytosine methylation had been 
examined at all cytosine bases using genomic sequencing methods, both display 
substantial heterogeneity of methylation at different CpG sites. For example, see 
Figures 5, 6 and 7 of Stirzaker and Figures 2 to 6 of Tremblay et aL 

15. In addition to paper? cited in the patent application, numerous other papers had 
reported on the heterogeneity of DNA methylation profiles and regional-specific 
methylation changes in cancer and other cell types. Examples include: 
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1. Desiderata L, Davey MW and Piper AA (1997) Demethylation of the human 
MDR1 5* region accompanies activation of P-glycoprotein expression in a HL60 

v multidrug resistant subline. Somatic Cell Mol Genet. 23:391-400 

.". . .we demonstrated that HL60 DNA is methylated at multiple sites within two 
distinct areas, one upstream and one downstream of the transcription start point. 
Only a single site in each area was methylated in all strands examined, with the 
remaining adjacent sites showing partial methylation. ..." (Abstract, page 391) 

Restricted, localised methylation within a CpG island is demonstrated (see Figure 4) 

2. Watts GS, Pieper RO, Costello JF, Peng Y-M, Dalton WS and Futscher BW (1997) 
Methylation of discrete regions of the OiS^raethylguanine DNA methyltransferase 
(MGMT) CpG island is associated with heterochromatinization of the MGMT 
transcription start site and silencing of the gene. Molec Cell Biol 17:5612-5619. 

"Bisulfite sequencing of the MGMT Cpp island promoter revealed large 
increases in the levels of CpG methylation within discrete regions of the 8226/V 
MGMT CpG island compared-to those in 8226S " 

Variations from 0 to 100% methylation are demonstrated at different CpG sites across 
the CpG island (Figure 3). - 

(similar data for MGMT gene in Qian XC and Brent TP (1997) Cancer Res 57:3672- 
3677) 

3. Stoger R, Kajimura TM, Brown WT and Laird CD (1997) Epigenetic variation 
illustrated by DNA methylation patterns in the fragile-X gene FMR1. Human Molec 
Genet U:1791-180i. 

Studies of variation in methylation patterns in and between individuals over time (eg 
Figure 4). 
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4. Feil R, Walter J, Allen ND and Reik W (1994) Developmental control of allelic 
methylation in the imprinted mouse lg£2 and H19 genes. Development 120:2933- 
2943. 

Diverse patterns of methylation seen on individual molecules in Igf2 upstream and 
promoters regions (Figure 2). 

5. Salvatore F, Benvenuto G, Caporaso M, Bnmi CB and Chiariotti L (1998) High 
resolution methylation analysis of the galectia-l gene promoter region in expressing 
and non-expressing tissues. FEBS Lett 421:152-158- 

Show heterogeneous methylation across galectin-1 promoter, expression correlating 
with density of methylation rather than specific sites (Figures 2 S 3 & 4) 

6. Leegwater PA, Lambooy LH, De Abreu RA, Bottemik JP, van den Heuvel LP 
(1997) DNA methylation patterns in the calcitonin gene region at first diagnosis and at 
relapse of acute lymphoblastic leukemia (ALL). Leukemia 11:971-978. 

"There are marked regional differences in the frequency of methylation of individual 
CpG sites and the frequency of alterations between the two stages." (see Figures 3 and 
4) 

7. Hakkarainen M, Wahlfors J, Myohanen S, Hiltunen MO, Eskelinen M, Johansson 
R and Jaime J. (1996) Hypermethylation of calcitonin regulatory gene sequences 
in human breast cancer as revealed by genomic sequencing. Int J Cancer 69:471- 
474. 

Methylation differences between breast carcinomas and benign tumours are shown 
across the calcitonin gene promoter. The wide variation at individual CpG sites in both 
cancer and benign tissue is shown in Figure 4. 



Earlier data from restriction enzyme analysis had also demonstrated differential 
methylation of neighbouring sites, eg. 



8. Silva AJ, Ward K and White R (1993) Mosaic methylation in clonal tissue. Dev 
Biol 156:391-398 

They particularly studied the YN222 locus in Leiomyomas and the IGH locus in colon 
and several tumour tissues and found'th&t methylation at neighbouring CpG sites was 
independently regulated. 

"Despite their clonal origin and their histological homogeneity, our analysis of several 
of these tumours has indicated that they are not homogeneously methylated at seven 
loci studied (JC767, YNH24, MCOC12, YNZ22, IGH, Hrasl, RMU3) » 

1 6, If; for arguments sake, the ordinary artisan were to apply the methylation specific PCR 
(MSP) method of Herman et al to the detection of methylated GSTP1 sequences in 
Lee et al 1997, 1 believe that such application would be compromised by the lack of 
knowledge of which regions and specific CpG sites provided clear discrimination 
between cancer and normal tissue DNA. Also, as I have already indicated above, Lee 
et al 1 997 describe a method in which amplification requires that all 12 specified 
Hpall sites are methylated and where lack of amplification requires that at least one of 
the 12 specified sites is unmethylated (and so the DNA is cut prior to PCR). At page 
13 of the Official Action, the Examiner states: 

"The response points out, correctly, that the primers need to be in close 
proximity to the CpG sites. The ordinary artisan would have clearly recognised 
this aspect of the MSP method from the teachings of Herman et al Moreover 
the teachings of Lee include methylation CpG sites over a large region . The 
ordinary artisan would have recognized that several different amplifications 
mav need to be performed to analyze the complete region /' (My emphases) 

In my view, if the ordinary artisan were to apply the MSP method of Herman et al to 
the teachings of Lee et al 1997, the ordinary artisan would have concluded that 
several amplifications would have been required to examine all 12 CpG sites. It could 
not be automatically assumed that the MSP method could be applied to any subset of 
the Hpall sites in order to provide an assay that discriminated cancer from normal 
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DNA. That is, the teachings of Herman et al in regard to the use of the MSP method 
would not have altered the ordinary artisan's understanding of the teaching of Lee et 
al that in order to establish the presence of prostate oanoer, all 12 CpG sites specified 
in Lee et al 1 997 have to be shown to be methylated. 

17. The requirement for all 12 CpG sites to be methylated for an accurate diagnosis of 
prostate cancer is reinforced by the indication in the paragraph bridging pages 448-449 
of Lee et al that: 

11 . . . Perhaps a PCR assay for QSTPI CG island rnethylation changes similar to 
the one presented in this report may find use as a molecular staging of 
diagnostic test for prostate cancer* For such a test, careful attention will be 
required to reduce false positive and false negative results. ... In future, assay 
false positives and false negative test results may be monitored for quality - 
control by the use of internal standards (e.g., standard DNA samples containing 
modified GSTPI promoter target sequences with fewer number of Hpall sites to 
monitor false positives) added to PCR mixtures, ..." 

18. - Furthermore, I note the Examiner's comment (page 13, last line to page 14, line 6) that 

Herman et al does not solve the problem of multiple CpG sites by using primers of 
several hundred nucleotides in length and that a single primer is not used to 
distinguish all recognition sites. Rather, application of Herman et al relies on the use 
of various primer pairs to distinguish all recognition sites in a promoter region. 

19. In contrast, the present invention provides a diagnostic of prognostic assay for prostate 
cancer or liver cancer that does not require several different PCR amplifications. In 
order to predictably apply the MSP method without several amplification steps, the 
ordinary artisan would have had to been aware of the existence of CpG sites that show 
consistent differences between cancer and normal tissue and can be used to design 
effective MSP primers that cover a sufficient number of CpG sites (eg 2 to 4 CpG 
sites) known to be differentially methylated in cancer and normal DNA. 

20. The most preferable sites for primer design in order to develop assays of maximal 
sensitivity and specificity are those that show the greatest level of rnethylation within 
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cancers and are most consistently methylated in different cancers, while being 
unmethylated in DNA derived from normal tissue. 

21. If cancer-derived DNA showed unifoim methylation across all CpG sites and normal 
DNA a lack of methylation across all CpG sites, then any sites could be chosen. 
However from the examples of scientific literature discussed in paragraphs 14 and 15 

• above, and the data incorporated in the present specification, it is clear that this is not 
. file case, From the data of Lee et al. (1994 and 1997) neither the profile of 
methylation and preferred sites for discriminating cancer from normal DNA (except 
for the BssHII site), nor the boundaries of the region where differential methylation 
distinguished cancer and normal DNA were known, nor could they have been 
predicted. 

22. The invention described in the present application is based on our discovery of the 
extent and specific pattern of methylation of CpG sites both upstream of the 
transcription start site and within the GSTP1 gene in cancer arid normal DNA that 
allow the development of assays to provide optimal sensitivity for detection of cancer 
DNA while minimising detection of DNA derived from normal cells, I therefore 
believe that the assay of the present invention in both new and would not have been 
obvious to the ordinary artisan working in the field before the priority date of the 
present application. 

23. An additional discovery of the inventors of the present invention is that an assay for 
cancer may be based on determination of methylation of CpG sites within the 
transcribed region of the GSTP1 gene. 

24. Based on the prior art, it was predictable that sequences within the transcribed region 
would not discriminate cancer and normal DNA; it was indicated in Herman et al that 
differences did not extend within the gene and that intragenic sequences were 
methylated in both expressing and non-expressing cells; 

"Furthermore, Southern blot analysis of prostate cancer cell line DNAs digested 
with the isoschizomers Mspl and Hpall, which have several recognition sites 
distributed throughout the GSTP1 gene, revealed that the correlation of cytosine 
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hypomethylation with increased OSTP1 appeared to be restricted to cytosine 
residues present in 5* regulatory sequences (Fig.3, C and D)." 

25. I therefore believe that our discovery that CpG sites from +1 to +53 could be used to 
discriminate cancer anil normal DNA is new and would not have been obvious to the 
ordinary artisan. 

26. In paragraph 12 of the Official Action, the Examiner concedes that neither Lee nor 
Herman et al teach the specific primers for the amplification of the CpG island of the 
GSTP1 gene. However, the examiner cites Jhaveri et al as teaching the regions of 
GST-Pi which are methylated. In fact Jhaveri teaches that in two breast cancer cell 
lines three sites in the promoter region show methylation - the BssHII, NotI and SacII 
sites reported by Lee et al (1994) for LNCaP prostate cancer cells (though the NotI 
site is substantially unmethylated in the ZR-75B line). They describe the extent of the 
CpG island and its potential for differential methylation, but provide no data as to the 
extent of its methylation in breast cancer cell lines or tissue or as to what sites/regions 
are methylated in normal tissue. It thus provides no further guide as to sites that can be 
used to discriminate between normal and cancer cells. As is clear from the examples 
cited above, methylation of a CpG island does not occur in an all or none manner. 

27. In relation to the potential regional nature of methylation, the Examiner suggests that 
it would be a simple aid routine matter to test a variety of primers for MSP until a 
satisfactory pair was found. In my opinion, this is certainly not a normal or routine 
task; many forward and reverse primers would need to be designed based on available 
CpG sites that were in sufficient proximity to enable primers with two or more CpG 
sites and then multiple MSP assays optimised for detection using known methylated 
DNA (and unmethylated DNA). To determine which assays were clinically useful 
would then require evaluation on sets of prostate cancer and normal prostate tissue as 
well as other tissues, blood etc. that might be encountered in clinical practice. An 
example demonstrating that not all MSP primer sets designed to the OSTP1 sequences 
provide sufficient discrimination between cancer and normal DNA is that of Figure 
4A, Panel A of the present application, where non-cancer DNA was detected in a 
number of tracks! 
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28: In paragraph 13 of the Official Action, the Examiner rejects claims 30-34 as being 
obvious over Lee et al 1997, Herman et al arid Tchou et al (Hepatology, Vol, 28, 
* No. 4, pages 47, October 1 998). With regard to the Tchou reference, I believe that the 
Provisional application, from which the present application claims priority, discloses 
l$e use of GSTP1 .methylation assays'ftfr detection of liver cancer: see ?i£4C, Panel C 
; . (note incorrectly described as Panel B in text) and the text otl page 22 lines 24-26 
where GST methylation which provides results for a liver carcinoma cell line, HepG2. 
There is also reference at pages 10 and 21 to normal liver DNA that contains a limited 
amount of methylation near the transcription start site. I therefore believe that the 
claims of the present application relating to use of the assay of the invention for the 
detection of liver cancer are entitled to a priority date of the filing date of the 
provisional application, which predates the publication date of the Tchou reference. It 
therefore appears that the Tchou reference is not a pi^or art document for consideration 
of obviousness. As noted by the Examiner, both Lee et al 1997 and Herman et al are 
silenj; ' SN ^ L wgard to liver cancer. 

29*. - 1 finther declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further, 
that these statements are made with the knowledge that false statements and the like 
are punishable by fine or imprisonment, or both, under Section 1001 of-Titlel8 of the 
• United States Code, and that such wilful false statements tnay jeopardise the validity 
of this application or any patent issuing therefrom. 



Dated this JJ • day of December 2004. 




Peter Laurence MoUo 
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Annexure A 



Qualifications and Experience of Dr Peter L Molloy 
Qualifications 

B. Sc (Hons) 1 972, Monash University 

PhD 1975, Monash University, Dept. of Biochemistry 

Appointments 

1975-1 978 Postdoctoral Fellow (Damon Runyon- Walter Winchell Fellowship) Yale 

University, Dept of Human Genetics 
1978-1 981 Queen Elizabeth II Fellow, Dept of Biochemistry, University of Adelaide 
1 98 1 -present Research Scientist, CSIRO Molecular Science 

Experience 

I have over 30 years experience in molecular genetics, covering a diverse range of fields 
including yeast and human mitochondrial genetics, plant virus gene structure, chicken gene 
structure and mapping afid extensive experience in mammalian gene regulation (promoters, 
transcription factors, chromosomal proteins, DNA mefhylation, gene therapy). A significant 
fraction of my research has involved studies of DNA methylation and its role in gene 
regulation (Publications 16, 21, 22, 28, 30, 41, 49, 50, 52, 58, 60 & 62 below) and I have 
extensive experience in the use of bisulphite treatment for analysis of DNA methyiation, 
being a co-author on the original paper, Frommer et al> describing its application for 
determination of sites of DNA methylation. , 

Publications 

1 . Molloy PL, Howell N, Plummer DT, Linnane AW and HB Lukins. (1973). 
Mitochondrial mutants of the yeast Saccharomyces cerevisiae showing resistant in 
vitro to chloramphenicol inhibition of mitochondrial protein synthesis, Biochem 
Biophys. Res. Commun. 52: 9-14. 

2. Linnane, A.W., Bunn, C.L.. Howell, N., Molloy, P.L. and Lukins, H.B. (1973). The 
phenomenology of cytoplasmic genetics in yeast: a proposal for an autonomy of 
mitochondrial membranes and the determinism of nucleo-cytoplasmic interactions. 
In: "The Biochemistry of Gene Expression in Higher Organisms" (Pollak, JJC. and 
Lee, J.W., cds.) pp. 425-442, Australia and New Zealand Book Co., Sydney, Australia. 

3. Howell, N. f Molloy, P.L., Lukins, H.B. and Linnane, A.W. (1974). Biogenesis of 
mitochondria 34. The synergistic interaction of nuclear and mitochondrial mutations 
to produce resistance to high levels of mikamycin in Saccharomyces cerevisiae. Mol. 
Gen. Genet, 128: 43-54. 

4. Nagley P, Molloy PL, Lukins HB and AW Linnane. (1974). Studies on mitochondrial 
gene purification using petite mutants of yeast: characterization of mutants enriched in 
ribosomal RNA cistrons. Biochem. Biophys. Res. Commun. 57: 232-239. 

5. Molloy PL, Linnane AW and HB Lukins. (1975). Biogenesis of mitochondria: 
analysis of deletion of mitochondrial antibiotic resistance markers in petite mutants of 
Saccharomyces cerevisiae. J. Bacteriol. 122: 7-18. 
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6. Nagley, P., Molloy, PX., Lukins, H.B. and Linnane, A.W. (1 975). In vivo purification 
of mitochondrial genes in petite mutants of yeast: the genetic and biochemical 
characterization of mutants enriched in mitochondrial ribosomal RNA cistrons. In; 
"The Eukaryote Chromosome" (Peacock, WJ. and Brock, R.D., eds.) pp. 157-167, 
Aust, Natl. Univ. Press, Canberra. 

7. Molloy, PX., Linnane, A.W. and Lukins, H,B. (1976). Relative retention of 
mitochondrial markers in petite mutants: mitochondrial^ determined differences 
between RHCX+1 strains. Genet. Res, Catnb. 26: 319-325. 

8. Sriprakash, K.S., Molloy, PX., Nagley, P., Lukins, H.B. and Linnane, A.W. (1976). 
Biogenesis of raitochdonria XLI. Physical mapping of mitochondrial genetic markers 
in yeast J. Mol. BioL 104: 485-503. 

9. Trembath MK, Molloy PL, Sriprakash KS, Cutting GJ, Linnane AW and HB Lukins. 
(1976). Biogenesis of mitochondria 44. Comparative studies and mapping of 
mitochondrial oligoraycin resistance mutations in yeast based on gene recombination 
and petite deletion analysis. Mol. Gen. Genet. 145: 43-52, 

1 0. Linnane AW, Lukins HB, Molloy PL, Nagley P, Rytka J, Sriprakash KS and 
Trembath MK (1976). Biogenesis of mitochondria: molecular mapping of the 
mitochondrial genome of yeast Proc. Natl, Acad. Sci. USA 73: 2082-2085, 

1 1. Molloy, PX., Bunn, CX. and Eisenstadt J.M, (1978). Isolation of mutants resistant to 
erythromycin or carbomycin from a mouse cell line. American Society for 
Microbiology: Washington, D.C 1978, 282-284. 

12. Molloy, PX. and Eisenstadt, J.M. (1979). Erythromycin resistance in mouse L-cells. 
Somatic Cell Genet. S: 585-595. 

13. Molloy, P.L. and Symons, RJL (1 980). Cleavage of DNA.RNA hybrids by type n 
restriction enzymes. Nucleic Acids Res. 8: 2939-2946. 

14. Molloy, P.L., Powell, B.C., Gregg, K., Barone, ED. and Rogers, G.E. (1982). 
Organization of feather keratin genes in the chick genome. Nucleic Acids Res. 10: 
6007-6021. 

15. Gregg, K., Wilton, S.D., Rogers, G.E. and Molloy, PX, (1 982), Avian keratin genes: 
organization and evolutionary interrelationships. In: "Manipulation and Expression 
of Genes in Eukaryotes" (Nagley, P., Linnane, A.W., Peacock, W.L and Pateman, 
J.A., eds.) pp. 65-72, Academic Press, Australia. 

16. Molloy, PX. (1986). Effects of DNA methylation on specific transcription by RNA 
polymerase TT in vitro. Molecular Biology Rpts. 11: 13-17. 

17. Treraethick, D. and Molloy, PX. (1 986). Stimulation of transcription in vitro by RNA 
polymerase TI and m by high mobility group proteins 1 and 2. J. BioL Chem. 261 : 
6986-6992. 

1 8. Jennings, P. A. and Molloy, P.L. (1987). Use of RNA polymerase m promoters to 
generate antisense RNAs inhibitory to SV40-replicon function. EMBO J. 6: 3043- 
3047. 
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19. Molloy, PX„ Cameron, RH, and Jennings, PA, (1987). Antisense RNA and gene 
regulation, In; Merino Improvement Programs in Australia. Ed B. I. McGuirk, 
A.W.C, Technical Publication, pp. 525-527. 

20. Watt, R and Molloy, PX. (1988). High mobility group proteins 1 and 2 stimulate 
binding of a specific transcription factor to the adenovirus major late promoter. 
Nucleic Acids Res. 16: 1471-1486. 

21. Molloy, PX, and Watt, F. (1988). Effect of cytosine methylation on cutting by the 
restriction enzyme Maell. Nucleic Acids Res. 16: 2335. 

22. Watt, F. and Molloy, PX. (1988) Cytosine methylation prevents binding to DNA of a 
HeLa cell transcription factor required for optimal expression of the adenovirus major 
late promoter. Genes & Development 2: 1136-1143. 

23. TVemethick, D.T. and Molloy, PX. (1988). Effects of high mobility group proteins 1 
and 2 and histones on initiation and elongation of specific transcription by RNA 
polymerase II in vitro. Nucleic Acids Res. 16: 1 1 1 07-1 1 123 , 

24. Tremethick, D.J. and Molloy, P.L. (1989). Stimulation of transcription from different 
RNA polymerase II promoters by high mobility group proteins I and 2. FEBS Lett. 
242: 346-350. 

25. Van Daal, A., Cooper, D.W. and Molloy, P.L. (1989). A marsupial phosphoglycerate 
kinase processed pseudogene. Genomics 5: 264-269. 

26. Presland, R„ Gregg, K., Molloy, PX., Morris, CP., Crocker, L.A. and Rogers, G.E. 
(1989). Avian keratin genes. L A molecular analysis of the structure and expression 
of a group of feather keratin genes. J. Mol. Bio]. 209: 549-559. 

27. Collis, C., Molloy, PX., Both, G.W. and Drew, H.R. (1989). The influence of DNA 
folding on transcription in E. colL Nucleic Acids Res. 17: 9447-9468. 

28. Molloy, PX. and Watt, F. (1990). DNA methylation and specific protein-DNA 
interactions. Phil. Trans. R. Soc. B. 326: 267-275. 

29. Thorn, J.T., Todd, A.U., Warrilow, D„ Watt, F., Molloy, PX. and Hand, H.J. (1991). 
Characterization of the human N-ras oncogene promoter region. Oncogene 6: 1843- 
1850. 

30. Frommer, M. f McDonald; LB,, Millar, D.S., Collis, CM., Watt, F., Grigg, G.W., 
Molloy, P.L and Paul, CX. (1992). A genomic sequencing protocol which yields a 
positive display of 5-methyl cytosine residues in individual DNA strands, Proc. Natl 
Acad. Sci. USA 89: 1827-1831. 

31. Lehnert, S., Rigby, N., Rand, K., Ward, J., Jennings, P. and Molloy, P.L (1992). 
Subcellular localisation of transgene produces in the mouse testis, pp 105-1 13, in: 
Mammalian Sex Chromosomes and Sex-determining Genes: Their Differentiation, 
Autonomy and Interactions in Gonad Differentiation and Function (J. Grave and K. 
Reed, eds.). 
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32. Tyndall, G, Watt, F„ Molloy, P.L., Vincent, P. and firommer, M. (1992). Binding of 
proteins from embryonic and differentiated cells to a bidirectional promoter contained 
within a CpG island. J. MoL Biol 226: 289-299. 

33. Hannan, G.H., Lehnert, S.A., MaoAvoy, E., Jennings, P,A. and MoUoy, P.L, (1993) 
Regulation of PGK-prorooted genes in mammalian cells by the lac operator-repressor 
system. Gene 130: 233-239. 

34. Bendall, AJ., Sturm, R A., Danoy, P.A.G and MoUoy, P.L. (1993) Broad binding-site 
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